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II. AMENDMENTS TO THE CLAIMS 

1 . (Currently amended) A method of sealing a subterranean zone comprising: 

preparing a cement composition comprising a cementations material, a polymer emulsion 
comprising at least one polar monomer and at least one elasticity enhancing monomer, and a 
mixing fluid; 

placing the cement composition into the subterranean zone; and 

allowing the cement composition to set therein , wherein the polar monomer and the 

gtostirity Enhancing nrencmgr are preggnt in lire polymer flrmteren in rriatiyg anrewite qflfotiyp 

to increase the elasticity of the set cement composition compared to a neat cement composition. 

white providing tire set rement wmpogitipn with a strength tmfffcifflt to ml tire gy^n^g^ 

zone . 

2. (Original) The method of claim 1 wherein the cement composition further comprises 
silica flour. 

3. (Currently amended) The method of claim 1 wherein the cementitious material is selected 
from the group consisting of Portland eereewt cement pozzolan cement, gypsum cement, 
aluminous cement, silica cement, and phosphate cement. 

4. (Original) The method of claim 1 wherein the at least one polar monomer is selected 
from the group consisting of vinylamine, vinyl acetate, acrylonitrile, acrylic acid, and acid* ester, 
amide and salt forms of acrylates. 

5. (Original) The method of claim 1 wherein the at least one elasticity enhancing monomer 
is selected from the group consisting of ethylene, propylene, butadiene, 1,3-hexadiene and 
isoprene. 
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6. (Original) The mefhod of claim 1 wherein the polymer emulsion comprises fix>m about I 
to about 90 weight percent of the at least one polar monomer and flrom about 1 0 to about 99 
weight percent of the at least one elasticity enhancing monomer. 

7. (Original) The method of claim 1 wherein the polymer emulsion fUrther comprises at 
least one stiffness enhancing monomer. 

8. (Original) The method of claim 7 wherein the at least one stiffness enhancing monomer is 
selected from the group consisting of styrene, t-butylstyrene, a-methylstyrene and sulfonated 
styrene. 

9. (Original) The method of claim 7 wherein the polymer emulsion comprises up to about 
70 weight percent of the at least one stiffhess enhancing monomer. 

10. (Original) The method of claim 1 wherein (he polymer emulsion is present in an amount 
of from about 0. 1 to about 30 percent by weight of the cementitiouB material* 

1 1 . (Original) The method of clwm 1 wherein the mixing fluid comprises water in an amount 
of from about 30 to about 1 50 percent by weight of the cementitious materia!. 

1 2. (Original) The method of claim 1 wherein the polymer emulsion is present in an amount 
of from about 2 to about 6 percent by weight of the cementitious material and the mixing fluid 
comprises water in an amount of from about 30 to about 70 percent by weight of the 
cementitious material. 

1 3. (Currently amended) The method of claim 1 wherein the cement composition further 
comprises a pff lY m ?T ffTM l5rfon stabilizing surfactant 

1 4. (Original) The method of claim 1 wherein the cement composition further comprises a 
defoaming agent. 

4 

PAGE 8/37 * RCVD AT 5/8/2006 5:47:03 PM [Eastern Daylight Time] * SVR:USPT0€FXRF-3I6 ' DNIS:2738300 * CSID:Haynes and Boone,LLP * DURATION (mm-ss): 1 1-18 



Haynes and Boone , LLP 5/8/2006 4:47 PAGE 9/37 Dallas 



Attorney Docket No,: HES 2001-IP-OO6O29U1 
Customer No.: 000028857 

15. (Original) The method of claim 1 further comprising, prior to the preparing of the cement 
composition, evaporating water from the polymer emulsion such that the polymer emulsion 
becomes a dry polymer additive. 

1 6. (Original) The method of claim 1 5 wherein the dry polymer additive is present in an 
amount of from about 2 to about 6 percent by weight of the cementitious material and the mixing 
fluid comprises water in an amount of from about 30 to about 1 50 percent by weight of the 
cemenritious material. 

17. -37. (Canceled) 

38. (Currently amended) A method of sealing a subterranean zone comprising: 
preparing a cement composition comprising a cementitious material, a dry polymer 

flddki v o^t^ftio6 - byK?vaporot>ng ' wotOT fe em a polymer emulsion comprising at least one polar 
monomer selected from the group consisting of vinvlamine. vinvl acetate. acrvionitrilo. acrylic 
fl ff jfl ffl l fl ffflfl* gster - amide or salt forms of acrvlates and at least one elasticity enhancing 
monomer selected from the group consisting of ethylene, propylene, butadiene, and 1.3- 
hexadiene and isoprene. and a mixing fluid; 

placing the oement composition into the subterranean zone; and 
allowing the cement composition to set therein, wherein the polar monomer and the 
elasticity enhancing monomer are present in the polymer emulsion in relative amounts effective 
to increase the elasticity of the set cement composition compared to a neat cement composition, 
while providing the set cement composition with a strength sufficient to seal the subterranean 
zone . 

39. -40, (Canceled) 

41 . (Original) The method of claim 38 wherein the polymer emulsion further comprises at 
least one stiffness enhancing monomer. 
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42. (Original) The method of claim 38 wherein the at least one stiffness enhancing monomer 
is selected from the group consisting of styrene, t-butylstyrene, &-methylstyrene and sulfonated 
styrene. 

43. (Currently amended) A method for manipulating at least one mechanical property of a set 
cement composition comprising: 

s e tecfcfflg - an amount of ot loaot ono polar menemer and at least ono elastic i ty onhonoing 
monomor ouitoblo to oontributo to at least ono moohonioal property of o set oomont composition; 

preparing a cement composition comprising a cementitious material, a polymer emulsion 
comprising the at least one polar monomer and the at least one elasticity enhancing monomer, 
and a mixing fluid; and 

allowing the cement composition to set wherein the polar monomer and the elasticity 
enhancing monomer are present in the oolvmer emulsion in relative amounts effective to reduce 
tlw Young's modulus of the set cement composition compared to a neat cement composition, 
wilile Providing the set cement composition with at least a compressive strength sufficient to seal 
a subterranean zone. 

44. (Original) The method of claim 43 wherein the cementitious material is selected from the 
group consisting of Portland cement, pozaolan cement, gypsum cement, aluminous cement, silica 
cement, and phosphate cement, 

45. (Original) The method of claim 43 wherein the at least one polar monomer is selected 
from die group consisting of vinylamine, vinyl acetate, acrylonitrile, acrylic acid and acid, ester, 
amide or salt forms of aery Sates. 

46. (Original) The method of claim 43 wherein the at least one elasticity enhancing monomer 
is selected from the group consisting of ethylene, propylene, trotadiene, 1 ,3 -hexadiene and 
isoprene. 



PAGE 10/37 4 RCVD AT SHOOK 5:47:03 PM [Eastern Daylight Time] * SVR:USPTO€FXRF-3/6 ' DNIS:2738300 * CSID:Haynes and Boone^LLP " DURATION (mm-ss):1M8 



Haynes and Boone, LLP 5/8/2006 4:47 PAGE 11/37 Dallas 



Attorney Docket War HJBS 2001 -ff 

Customer No.; 000028857 



47. (Original) The method of claim 43 wherein the polymer emulsion comprises from about 
1 to about 90 weight percent of the at least one polar monomer and from about 1 0 to about 99 
weight percent of the at least one elasticity enhancing monomer 

48. (Original) The method of claim 43 wherein the polymer emulsion further comprises at 
least one stiffness enhancing monomer, 

49. (Original) The method of claim 48 wherein the at least one stiffness enhancing monomer 
is selected from the group consisting of styrene, t-butylatyrene, a-methylstyrene and sulfonated 
styrene, 

50. (Original) The method of claim 48 wherein the polymer emulsion comprises up to about 
70 weight percent of the at least one stiffness enhancing monomer. 

51 . (Original) The method of claim 43 wherein the polymer emulsion is present in an amount 
of ftom about 0.3 to about 30 percent by weight of the cementitious material. 

52. (Original) The method of claim 43 wherein the mixing fluid comprises water in an 
amount of from about 30 to about 150 percent by weight of the cementitious material 

53. (Original) The method of claim 43 wherein the polymer emulsion is present in an amount 
of from about 2 to about 6 percent by weight of the cementitious material and the mixing fluid 
comprises water in an amount of ftom about 30 to about 150 percent by weight of the 
cementitious material. 




54. 



(Currently amended) The method of claim 43 wherein (he i 
d ip at loaot on e o f oompw 
the oolar monomer and the elasticity enhancing monomer are present in relative amounts 
effective to provide the set cement composition with o tensile strength sufficient to resist applied 

tensile stresses in ihs sabtenmeaD aaaa 



7 



PAGE 11/37 * RCVD AT 5/812006 5:47:03 PM [Eastern Daylight Time] * SVR:USPTOff XRF-3/6 * DNIS:2738300 1 CSID:Haynes and Boone,LLP * DURATION (mm-ss):1M8 



Haynes and Boone, LLP 5/8/2006 4:47 PAGE 12/37 Dallas 



Attorney Docket Na: HBS 20DMP-W6Q2W1 
Customer No.; 000028S57 

55. (Currently amended) The method of claim 43 wherein the at least one polar monomer 
comprises acrylonitrile and the at least one elasticity enhancing monomer comprises butadiene? 
fa ^ m e thod - ft i rthCT - compriaing selecting an amount of butadiene TOffi^iTOt - t<ycoRtribvto a droif od 
prop e rty to the o a t dement oompoflition t wh e raa - ti w- dogirod property io polcetod - fpom-ttio group 
oonDioting of Young'o modulua, oomproqaivo otrongth and tonoilo strength . 

56. (New) A method of sealing a subterranean zone comprising: 

preparing a cement composition comprising a cementitious materiel, a polymer emulsion, 
and a mixing fluid; 

placing the cement composition into the subterranean zone; and 
allowing the cement composition to set therein, 

wherein the polymer emulsion comprises at least one polar monomer selected from the 
group consisting of vinyiamine, vinyl acetate, acrylonitrile, and acid, ester, amide or salt forms 
of acrylates and at least one elasticity enhancing monomer, and 

wherein the polar monomer and the elasticity enhancing monomer are present in the 
polymer emulsion in relative amounts effective to increase the elasticity of the set cement 
composition compared to a neat cement composition, while providing the set cement 
composition with a strength sufficient to seal the subterranean zone. 

57. (New) The method of claim 56 wherein the cement composition further comprises at 
least one of silica flour* a polymer emulsion stabilizing surfactant and a defoaming agent* 

58 (New) The method of claim 56 wherein the cementitious material is selected from the 
group consisting of Portland cement, pozzolan cement, gypsum cement, aluminous cement, silica 
cement, and phosphate cement 

59. (New) The method of claim 56 wherein the at least one elasticity enhancing monomer is 
selected from the group consisting of ethylene, propylene, butadiene, 1 ,3-hexadiena and 
isoprene. 



8 



PAGE 1207 ' RCVD AT 5/8/2006 5:47:03 PM [Eastern Daylight Time] 1 SVR:USPT0€FXRF-3I6 * DNIS:2738300 • CSID:Haynes and Boone,LLP > DURATION (mm«ss):1M8 



Haynes and Boone , LLP 5/8/2006 4:47 PAGE 13/37 Dallas 



Attorney Docket No.; HES2001-IP-006D29U1 
Customer No.; 000028857 

60. (New) The method of claim 56 wherein the polymer emulsion comprises from about 1 to 
about 90 weight percent of the at least one polar monomer and from about 10 to about 99 weight 
percent of the at least one elasticity enhancing monomer. 

6 1 . (New) The method of claim 56 wherein the polymer emulsion farther comprises at least 
one stififhess enhancing monomer. 

62. (New) The method of claim 61 wherein fhe at least one stiffness enhancing monomer is 
selected from the group consisting of styrenc, t-butylatyrene, ct-methylstyrene and sulfonated 
styrene. 

63. (New) The method of claim 61 wherein the polymer emulBion comprises up to about 70 
weight percent of the at least one stiffness enhancing monomer. 

64. (New) The method of claim 56 wherein the polymer emulsion is present in an amount of 
from about 0. 1 to about 30 percent by weight of the cementitious material.] 

65. (New) The method of claim 56 wherein the polymer emulsion is present in an amount of 
from about 2 to about 6 percent by weight of the cementitious material and the mixing fluid 
comprises water in an amount of from about 30 to about 70 percent by weight of the 
cementitious material. 

66. (New) A method of sealing a subterranean sone comprising: 

preparing a cement composition comprising a cementitious material, a polymer emulsion 
comprising at least one polar monomer and at least one elasticity enhancing monomer, and a 
mixing fluid; 

placing the cement composition into the subterranean zone; and 
allowing the cement composition to set therein* 

wherein the polymer emulsion is present in an amount of from about 0.1 to about 30 
percent by weight of the cementitious material; 
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wherein the polymer emubion comprises from about J to about 90 weight percent of the 
at least one polar monomer and from about 10 to about 99 weight percent of the at least one 
elasticity enhancing monomer, and 

wherein the polar monomer and the elasticity enhancing monomer are present in the 
polymer emulsion in relative amounts effective to increase die elasticity of the set cement 
composition compared to a neat cement composition* while providing the set cement 
composition with a strength sufficient to seal the subterranean zone. 

67. (New) The method of claim 66 wherein the at least one polar monomer is selected from 
the group consisting of vinylamine, vjnyl acetate, acrylonitrile, acrylic acid, and acid, ester, 
amide and salt forms of acrylates. 

68. (New) The method of claim 66 wherein the at least one elasticity enhancing monomer is 
selected from the group consisting of ethylene, propylene, butadiene, 1,3-hexadiene and 
isoprene. 

69. (New) The method of claim 66 wherein the polymer emulsion further comprises at least 
one stiffhess enhancing monomer. 

70. (New) The method of claim 69 wherein the at least one stifihess enhancing monomer is 
selected from the group consisting of styrene, t-butylstyrene, a-rnethylstyrene and sulfonated 
styrene* 

71. (New) The method of claim 70 wherein the polymer emulsion comprises up to about 70 
weight percent of the at least one stiffness enhancing monomer. 

72. (New) The method of claim 66 wherein the polymer emulsion is present in an amount of 
from about 2 to about 6 percent by weight of the cementitlous material and the mixing fluid 
comprises water in en amount of from about 30 to about 70 percent by weight of the 
cemcntitious material. 
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73, (New) The method of claim 66 wherein the cement composition further comprises at 
least one of a polymer emulsion stabilizing surfactant, a defoaming agent and silica flour 

74, (New) The method of claim 66 wherein the cementitious material is selected from the 
group consisting of Portland cement, pozzolan cement, gypsum cement, aluminous cement, silica 
cement, and phosphate cement 
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